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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1 . 1 14, including the fee set forth in 37 
CFR 1 . 17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on 4/23/2004 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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3. Claims 1, 3, 4, 6-7 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Imai et al (US 5,001,452) in view of Imai et al (JP 01-103994), an English Abstract and an 
English Translation have been provided, along with Jin et al (US 5,977,697). 

Imai et al ('452) discloses a method of forming a n-type diamond semiconductor (col 1-8) 
using a reaction gas composed of G14, H2S and H2 to form S-doped diamond films on the (100) 
face of a single crystal diamond substrate by microwave plasma assisted CVD process (Example 
1) with a electron mobility of 590 cm 2 /V*s (Table 1). 

Imai et al ( £ 452) does not disclose mechanically polishing a diamond substrate to make it 
an inclined diamond substrate. 

In a method of growing a diamond single crystal free from defects and having a smooth 
surface by specifying the orientation of the growth face of the substrate, Imai et al (JP '994) 
teaches a diamond single crystal layer is grown on a diamond single crystal substrate in a vapor 
phase, where a polished face having less than a 8° angle to the face orientation of (1 1 1) or (100) 
face is used as the growth face of the substrate and by this method a diamond single crystal layer 
having satisfactory crystallinity and a flat surface can easily be produced (Abstract). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Imai et al ('452) with Imai et al (JP ' 994) to grow of crystal of diamond free 
of defects and having a smooth surface. 

The combination of Imai et al ('452) and Imai et al (JP '994) does not disclose subjecting 
a surface of the inclined diamond substrate to a smoothening treatment making it even. 

In a method of forming diamond emitters, note entire reference, Jin et al teaches a 
diamond thin film is loaded into a microwave plasma chamber for surface treatment, this reads 
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on applicant's smoothening treatment, where the plasma was pure hydrogen and the plasma 
chamber was operated at a microwave power of 1 kW (1000 W) and a total pressure of 20 Ton*, a 
substrate temperature of 700°C and plasma exposure for 60 minutes. Jin et al also teaches after 
the treatment process the sample was subjected to a diamond overcoat process in the plasma 
chamber using methane gas at a substrate temperature of 700°C (col 9, In 45-67). Jin et al also 
teaches the hydrogen plasma cleans the diamond surface by removing carbonaceous and oxygen 
or nitrogen related contaminants and also introduces hydrogen-terminated diamond surface and 
the plasma also removed any graphite or amorphous carbon phases present on the surface and 
along the grain boundaries (col 5, In 15-67). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Imai et al ( £ 571) and Imai et al (JP '994) with Jin et al to 
clean the surface and remove amorphous phases, thereby improving crystallinity. 

Referring to claim 1, the combination of Imai et al ('571), Imai et al (JP £ 994) and Jin et 
al teaches^a similar method of making an n-type semiconductor diamond as applicant. The 
combination of Imai et al ( c 571), Imai et al (JP '994) and Jin et al is silent to the n-type 
semiconductor has a single donor level of 0.38 eV. It is inherent to the n-type diamond taught by 
the combination of Imai et al ('571), Imai et al (JP £ 994) and Jin et al to have same because the 
combination of Imai et al ( £ 571), Imai et al (JP '994) and Jin et al teaches a similar method of 
forming a n-type diamond as applicant. 

Referring to claim 3, the combination of Imai et al ( £ 571), Imai et al (JP £ 994) and Jin et 
al teaches a polished inclined diamond substrate with an angle of less than 8° and smoothening 
the substrate prior to deposition of a n-type diamond by microwave plasma. 
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Referring to claim 4, the combination of Imai et al ('571), Imai et al (JP '994) and Jin et 
al teaches a (100) orientated substrate. 

Referring to claim 6, the combination of Imai et al ('571), Imai et al (JP '994) and Jin et 
al teaches a pressure of 20 Torr, a microwave output of 1000 W, a temperature of 700°C for a 
period of 1 hour. 

Referring to claim 7, the combination of Imai et al ('571), Imai et al (JP '994) and Jin et 
al teaches a temperature of 700°C. 

Referring to claim 20, the combination of Imai et al ('571), Imai et al (JP '994) and Jin et 
al teaches a temperature of 700°C. Temperature is well known in the art to be a result effective 
variable, note Tsuno et al (US 5,474,021) below. It would have been obvious to a person of 
ordinary skill in the art at the time of the invention to modify the combination of Imai et al 
('571), Imai et al (JP '994) and Jin et al by optimizing the temperature by conducting routine 
experimentation of a result effective variable (MPEP 2144.05). 



Response to Arguments 
4. Applicant's arguments filed 4/23/2004 have been fully considered but they are not 
persuasive. 

In response to applicant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., the diamond 
film growth takes place by using the substrate by the step flow growth mechanism (pg 5)) are not 

recited in the rejected claim(s). Although the claims are interpreted in light of the specification, 

y 

'i 

I 
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limitations from the specification are not read into the claims. See In re Van Geuns y 988 
F.2d 1 181, 26 USPQ2d 1057 (Fed Cir. 1993). 

In response to applicant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., the roughness 
can be reduced to only 5 nm (pg 6)) are not recited in the rejected claim(s). Although the claims 
are interpreted in light of the specification, limitations from the specification are not read into the 
claims. See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references (pg 7). See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Jin et al teaches 
hydrogen plasma treatment of a diamond substrate. The inclined and polished substrate is taught 
by Imai et al ('452) or Imai et al ('994). 

Applicants' argument that the range of 1.5 to 6 degrees is not predictable and therefore 
unexpected is noted but is not found persuasive. JP '994 teaches a tilting within 8 degrees of 
zero, which overlaps the claimed range. Overlapping ranges are held to be obvious (MPEP 
2144.05). 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). JP '994 teaches tilted and 
polished substrate. The hydrogen plasma treatment step is taught by Jin et al. Applicants' 
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allegationfof unexpected results is not persuasive because there is no comparison with the 
hydrogen plasma treatment of Jin et al, merely a comparison of the process of Imai et al, which 
the Examiner admitted does not use a hydrogen plasma treatment. There is no comparison of the 
combination of Imai et al ('571), Imai et al ('994) and Jin et al. 

Applicants' argument that the combination of Imai et al ('571), Imai et al ('994) and Jin 
et al does not teach a single donor level of 0.38 eV is noted but is not found persuasive. 
Applicants allege that the cited references do not teach the donor level and the donor level is 
largely different than the theoretical value because a person of ordinary skill would have 
disclosed the donor value. This argument is viewed as mere attorney argument, which lacks 
evidence; therefore is not found persuasive. The Examiner admitted in the rejection that the cited 
references are silent to the donor level. However, the Examiner maintains that the combined 
teachings of Imai et al ('571), Imai et al ('994) and Jin et al inherently would produce a doped 
semiconductor with a similar donor level because the method of producing the n-type diamond 
semiconductor used by applicants to obtain a diamond with a donor level of 0.38 eV is taught by 
the combination of Imai et al ('571), Imai et al ('994) and Jin et al. A similar method of 
producing a product is expected to result in a product with similar properties. 

Applicant's arguments fail to comply with 37 CFR 1 . 1 1 1(b) because they amount to a 
general allegation that the claims define a patentable invention without specifically pointing out 
how the language of the claims patentably distinguishes them from the references. Applicants' 
"believe" (pg 10) that the donor level of 0,38 eV has not been realized previously is not 
persuasive. The fact that applicant has recognized another advantage which would flow naturally 
from following the suggestion of the prior art cannot be the basis for patentability when the 
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differences would otherwise be obvious. The sole difference between the teaching of the prior art 
and the instantly claimed invention is the single donor level of 0.38 eV. The prior art teaches a 
similar method of manufacturing n-type diamond, used by applicants manufacture the n-type 
diamond with a 0.38 eV donor level. A similar method of manufacturing diamond will inherently 
produce a diamond with similar properties; therefore the difference would have naturally flowed 
from the teachings of the prior art. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Tsuno et al (US 5,474,021) teaches the temperature and growth plane of a substrate are 
result effective variable for the growth of diamond single crystal by microwave plasma CVD 
(Example 1). 

6. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Matthew J Song 
Examiner 
Art Unit 1765 
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